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1
OPTICAL MODULE AND OPTICAL
TRANSCEIVER MODULE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an optical module and an
optical transceiver module, and in particular to an optical
module and an optical transceiver using

2. Description of Related Art

Fiber-optic communication is a way for transmitting infor-
mation by using light and optical fiber, which is belonging to
a wire communication and has advantages of high transmis-
sion capacity and safety, and is progressively becoming a
main wire communication way.

In the past, laser diode with transistor outline can (TO can)
package is widely used in optical fiber communication. How-
ever, laser diode with TO can package is just perpendicularly
disposed on a circuit board, such that optical coupled diffi-
culty is increase when coupling a light beam emitted from the
laser diode into an optical fiber, and partially light beam lost
when coupling the light beam into the laser diode.

Besides, the TO can package is usually made of metallic
material, such that the manufacturing cost is expansive and
the volume cannot be effectively minimized.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an optical
module.

It is another object of the present invention to provide an
optical transceiver module.

Accordingly, the optical module includes a first light-guide
element, an optical element, a first optical fiber, and a beam
splitter. The first light-guide element includes a first surface
and a second surface. The optical element corresponds to the
first surface. The first optical fiber is contacted with the sec-
ond surface. The beam splitter is attached to the first surface.
The beam splitter partially reflects and partially transmits a
light beam striking thereon. A refractive index of the beam
splitter is different from a refractive index of the first light-
guide element.

In an embodiment of the present invention, the optical
module further comprises an optical combining structure dis-
posed between the first light-guide element and the beam
splitter, the optical combining structure is used for fastening
the beam splitter on the first light-guide element.

In an embodiment of the present invention, the optical
module further comprises a micro optical sensor for sensing a
transmitting light beam transmitting through the beam split-
ter.

In an embodiment of the present invention, wherein the
refractive index of the first light-guide element is between
1.12 and 2.08.

In an embodiment of the present invention, wherein the
beam splitter is a filtering plate, an optical film, an optical
resin or an optical cement.

In an embodiment of the present invention, wherein a light
emitting surface of the beam splitter comprises a plurality of
micro-structures.

In an embodiment of the present invention, wherein a pro-
trusion portion is formed on the first surface, the optical
element corresponds to the protrusion portion.

In an embodiment of the present invention, wherein a
recess is formed on the first surface, the beam splitter is
contacted with the recess.
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Accordingly, the optical transceiver module comprises an
optical module. The optical module comprises a first light-
guide element, an optical element, a first optical fiber, and a
beam splitter. The first light-guide element comprises a first
surface and a second surface. The optical element corre-
sponds to the first surface, and the optical element is a light
emitting element. The first optical fiber is contacted with the
second surface. The beam splitter is attached to the first sur-
face. The beam splitter partially reflects and partially trans-
mits a light beam striking thereon. A refractive index of the
beam splitter is different from a refractive index of the first
light-guide element. A second light-guide element combines
with the first light-guide element. A second optical fiber cor-
responds to the second light-guide element for propagating an
external light beam into the second light-guide element. A
light receiving element corresponds to the second light-guide
element. The light receiving element is configured of receiv-
ing the external light beam.

In an embodiment of the present invention, wherein the
first light-guide element and the second light-guide element
are in one-piece form or the first light-guide element and the
second light-guide element are combined by connecting to
each other.

In an embodiment of the present invention, the optical
transceiver module further comprises an optical combining
structure disposed between the first light-guide element and
the beam splitter, the optical combining structure is used for
fastening the beam splitter on the first light-guide element.

In an embodiment of the present invention, the optical
transceiver module further comprises a micro optical sensor
for sensing a transmitting light beam transmitting through the
beam splitter.

In an embodiment of the present invention, wherein the
refractive index of the first light-guide element is between
1.12 and 2.08.

In an embodiment of the present invention, wherein the
beam splitter is a filtering plate, an optical film, an optical
resin or an optical cement.

In an embodiment of the present invention, wherein a light
emitting surface of the beam splitter comprises a plurality of
micro-structures.

In an embodiment of the present invention, wherein a pro-
trusion portion is formed on the first surface, the optical
element corresponds to the protrusion portion.

In an embodiment of the present invention, wherein a
recess is formed on the first surface, the beam splitter is
contacted with the recess.

BRIEF DESCRIPTION OF DRAWING

The features of the invention believed to be novel are set
forth with particularity in the appended claims. The invention
itself, however, may be best understood by reference to the
following detailed description of the invention, which
describes an exemplary embodiment of the invention, taken
in conjunction with the accompanying drawings, in which:

FIG. 1 is a perspective view of an optical transceiver mod-
ule according to the present invention.

FIG. 2 is a sectional view of the optical transceiver module
on line 2-2 shown in FIG. 1.

FIG. 3 is a sectional view of the optical transceiver module
on line 3-3 shown on FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION

A preferred embodiment of the present invention will be
described with reference to the drawings.
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Referred is made to FIG. 1 and FIG. 2, FIG. 1 is a perspec-
tive view of an optical transceiver module according to the
present invention, and FIG. 2 is a sectional view of the optical
transceiver module on line 2-2 shown on FIG. 1. The optical
transceiver module 1 includes an optical module 10. The
optical module 10 includes a first light-guide element 12, an
optical element 14, a first optical fiber 16, and a beam splitter
18.

A refractive index of the first light-guide element 12 is
preferably between 1.12 and 2.08. The first light-guide ele-
ment 12 includes a first surface 120 faced to a first direction
and a second surface 122 faced to a second direction different
from the first direction. The first direction is different from the
second direction. The first surface 120 includes a protrusive
portion 1202 and a recess 1204 formed thereon.

The first light-guide element 12 of an exemplary embodi-
ment of the present invention further includes a first total
internal reflection surface 124, a second total internal reflec-
tion surface 126, and a third total internal reflection surface
128. A facing direction of the first total internal reflection
surface 124, the second total internal reflection surface 126,
and the third total internal reflection surface 128 is different
from the first direction.

The first total internal reflection surface 124 is designed for
making an incident angle of a light beam emitted by the
optical element 14 and striking the first total internal reflec-
tion surface 124 be larger than or equal to a critical angle of
total internal reflection, such that total internal reflection is
happening when the light beam emitted by the optical ele-
ment 14 and entering the first light-guide element 12 strikes
the first total internal reflection surface 124.

The second total internal reflection surface 126 is designed
for making an incident angle of a light beam total internal
reflected on the first internal reflection surface 124 and strik-
ing to the second total internal reflection surface 126 be larger
than or equal to the critical angle of total internal reflection,
such that total internal reflection is happening when the light
beam total internal reflected by the first total internal reflec-
tion surface 124 strikes the second total internal reflection
surface 126. In this embodiment, the second total internal
reflection surface 126 is adjoined to the first total internal
reflection surface 124.

The third total internal reflection surface 128 is designed
for making an incident angle of a light beam reflected by the
beam splitter 18 and striking the third total internal reflection
surface 128 be larger than or equal to the critical angle of total
internal reflection, such that total internal reflection is hap-
pening when the light beam total internal reflected by the
second total internal reflection surface 128 strikes the third
total internal reflection surface 128, and the light beam total
internal reflected by the third total internal reflection surface
128 is then propagating to the second surface 122.

The optical element 14 corresponds to the first surface 120.
In particularly, the optical element 14 corresponds to the
protrusive portion 1202. The optical element 14 can be a light
emitting element configured of emitting a light beam or a light
receiving element configured of receiving a light beam. A
diverging light beam emitted by the optical element 14 is
collimated by the protrusive portion 1202 to form collimated
beam when the optical element 14 is a light emitting element.
A light beam transmitting from the first light-guide element
12 to the optical element 14 is focused on the optical element
14 by the protrusion portion 1202 to form converging beam
when the optical element is a light receiving element.

The first optical fiber 16 is contact with the second surface
122, such that the first optical fiber 16 is optically coupled to
the first light-guide element 12.
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The beam splitter 18 is attached on the first surface 120. In
particularly, the beam splitter 18 is disposed in the recess
1204 formed on the first surface 120. A refractive index of the
beam splitter 18 is different from the refractive index of the
first light-guide element 12. The beam splitter 18 partially
reflects and partially transmits a light beam striking thereon.
The beam splitter 18 is a filtering plate, an optical film, an
optical resin or an optical cement.

The optical module 10 further includes an optical combin-
ing structure 20 disposed between the first light-guide ele-
ment 12 and the beam splitter 18. The optical combining
structure 20 is used for fastening the splitting element 18 on
the first light-guide element 12. The optical combining ele-
ment 20 is, for example, optical cement, optical buckling
structure which can tightly fasten the beam splitter 18 on the
first light-guide element 12.

The optical transceiver module 10 further includes a micro
optical sensor 22. The micro optical sensor 22 is configured of
sensing a transmitting light beam transmitting through the
beam splitter 18. The micro optical sensor 22 is, for example,
charge-coupled device or complementary metal-oxide-semi-
conductor (CMOS) component. The beam splitter 18
includes a light emitting surface 180. The light emitting sur-
face 180 includes a plurality of micro structures 182 which
can scatter light beam passing therethrough, such that the
sensing effect of the micro optical sensor 22 is enhanced.

Inthe exemplary embodiment, when the optical element 14
is a light emitting, the light beam emitted from the optical
element 14 propagates within the first light-emitting element
12 via the protrusion portion 1202 and then propagates to the
first total internal reflecting surface 124. The light beam is
total internal reflected by the first total internal reflection
surface 124 and then propagates to the second total internal
reflection surface 126. After that, the light beam is total inter-
nal reflected by the second total internal reflection surface 126
and then propagates to the beam splitter 18. The beam splitter
18 partially reflects and partially transmits the light beam
striking thereon, such that the light beam is split into a
reflected beam and a transmitting beam. The reflected beam
propagates to the third total internal reflection surface 128 and
is total internal reflected by the third total internal reflection
surface 128. After that, the reflected beam propagates to the
second surface 122 and enters the first optical fiber 16 through
the second surface 122. The transmitting beam propagates to
the micro optical sensor 22 through the micro-structures 182.

When the optical element 14 is a light emitting element, a
light beam received from the first optical fiber 16 propagates
to the first light-guide element 12 through the second surface
122, and then propagates to the third total internal reflection
surface 128. The light beam is total internal reflected by the
third total internal reflection surface 128 and then propagates
to the beam splitter 18. The beam splitter 18 partially reflects
and partially transmits the light beam striking thereon, such
that the light beam is split into a reflected beam and a trans-
mitting beam. The reflected beam propagates to the second
total internal reflection surface 126, and is total internal
reflected by the second total internal reflection surface 126,
such that the reflected beam propagates to the first total inter-
nal reflection surface 124. After that, the reflected beam is
total internal reflected by the first total internal reflection
surface 124, and then is focus on the optical element 14 by the
protrusion portion 1202.

The light transceiver module 1 further includes a second
light-guide element 24, a second optical fiber 26, and a light
receiving element 28. The second optical fiber 26 is corre-
spondingly disposed on the second light-guide element 24 for
propagating an external light beam to the second light-guide
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element 24. The light receiving element 28 is corresponding
to the second light-guide element 24. The light receiving
element 28 is configured of receiving the external light beam.

A refractive index of the second light-guide element 24 is
the same as the refractive index of the first light-guide element
12. However, the refractive index of the second light-guide
element 24 can also be different from the refractive index of
the first light-guide element 12. The second light-guide ele-
ment 24 includes a third surface 240. The second light-guide
element 24 is connected to the first light-guide element 12,
and the third surface 240 and the first surface 120 are at the
same level. The second light-guide element 24 and the first
light-guide element 12 can be in one-piece form, however the
second light-guide element 24 and the first light-guide ele-
ment 12 can be combined by connecting to each other.

The second light-guide element 24 further includes a forth
total internal reflection surface 250, the forth total internal
reflection surface 250 is designed for making an incident
angle of the external light beam propagated from the second
optical fiber 15 and striking the forth total internal reflection
surface 250 be larger than or equal to a critical angle of total
internal reflection, such that total internal reflection is hap-
pening when the external light beam propagated from the
second optical fiber 15 and entering the first light-guide ele-
ment 12 strikes the forth total internal reflection surface 250.
Therefore, the light receiving element 28 can receive the
external light beam propagated from the second optical fiber
26 and entering the second light-guide element 24.

Although the present invention has been described with
reference to the foregoing preferred embodiment, it will be
understood that the invention is not limited to the details
thereof. Various equivalent variations and modifications can
still occur to those skilled in this art in view of the teachings
of'the present invention. Thus, all such variations and equiva-
lent modifications are also embraced within the scope of the
invention as defined in the appended claims.

What is claimed is:

1. An optical module comprising:

a first light-guide element comprising a first surface and a

second surface;

an optical element corresponding to the first surface, the

optical element being configured to emit a first light
beam into the first light-guide element;

a first optical fiber contacted with the second surface, and

abeam splitter attached to the first surface, the beam split-

ter being configured to split the first light beam into a

second light beam and a third light beam, to reflect the

second light beam, and to refract the third light beam,

wherein

arefractive index of the beam splitter is different from a
refractive index of the first light-guide element,

the first light-guide element, the optical element, and the
beam splitter are positioned such that the first light-
guide element is capable of reflecting the first light
beam twice before the first light beam is split into the
second light beam and the third light beam by the
beam splitter, and

the first light-guide element is configured to reflect the
second light beam between the beam splitter and the
first optical fiber.

2. The optical module in claim 1, further comprising an
optical combining structure disposed between the first light-
guide element and the beam splitter, the optical combining
structure is used for fastening the beam splitter on the first
light-guide element.
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3. The optical module in claim 1, further comprising a
micro optical sensor for sensing a transmitting light beam
transmitting through the bean splitter.

4. The optical module in claim 1, wherein the refractive
index of the first light-guide element is between 1.12 and
2.08.

5. The optical module in claim 1, wherein the beam splitter
is a filtering plate, an optical film, an optical resin or an optical
cement.

6. The optical module in claim 1, wherein a light emitting
surface of the beam splitter comprises a plurality of micro-
structures.

7. The optical module in claim 1, wherein a protrusive
portion is formed on the first surface, the optical element
corresponds to the protrusive portion.

8. The optical module in claim 1, wherein a recess is
formed on the first surface, the beam splitter is contacted with
the recess.

9. An optical transceiver module comprising:

an optical module comprising:

a first light-guide element comprising a first surface and
a second surface;

an optical element corresponding to the first surface, the
optical element being a light emitting element config-
ured to emit a first light beam into the first light-guide
element;

a first fiber contacted with the second surface; and

a beam splitter attached to the first surface, the beam
splitter being configured to split the first light beam
into a second light beam and a third light beam, to
reflect the second light beam, and to refract the third
light beam, wherein a refractive index of the beam
splitter is different from a refractive index of the first
light-guide element;

a second light-guide element combining with the first light-
guide element;

a second fiber corresponding to the second light-guide
element for propagating an external light beam into the
second light-guide element; and

alight receiving element corresponding to the second light-
guide element, the light receiving element configured of
receiving the external light beam,

wherein

the first light-guide element, the optical element, and the
beam splitter are positioned such that the first light-
guide element is capable of reflecting the first light beam
twice before the first light beam is split into the second
light beam and the third light beam by the beam splitter,
and

the first light-guide element is configured to reflect the
second light beam between the beam splitter and the first
optical fiber.

10. The optical transceiver module in claim 9, wherein the
first light-guide element and the second light-guide element
are in one-piece form or the first light-guide element and the
second light-guide element are combined by connecting to
each other.

11. The optical transceiver module in claim 9, further com-
prising an optical combining structure disposed between the
first light-guide element and the beam splitter, the optical
combining structure is used for fastening the beam splitter on
the first light-guide element.

12. The optical transceiver module in claim 9, further com-
prising a micro optical sensor for sensing a transmitting light
beam transmitting through the beam splitter.
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13. The optical transceiver module in claim 9, wherein the
refractive index of the first light-guide element is between
1.12 and 2.08.

14. The optical transceiver module in claim 9, wherein the
beam splitter is a filtering plate, an optical film, an optical 5
resin or an optical cement.

15. The optical transceiver module in claim 9, wherein a
light emitting surface of the beam splitter comprises a plural-
ity of micro-structures.

16. The optical transceiver module in claim 9, wherein a 10
protrusive portion is formed on the first surface, the optical
element corresponds to the protrusion portion.

17. The optical transceiver module in claim 9, wherein a
recess is formed on the first surface, the beam splitter is
contacted with the recess. 15

#* #* #* #* #*



